Background High levels of dietary sodium (consumed as common salt, sodium chloride) are associated with raised blood pressure and adverse cardiovascular health. Despite this, public health efforts to reduce sodium consumption remain limited to a few countries. Comprehensive, contemporaneous sodium intake data from around the world are needed to inform national/international public health initiatives to reduce sodium consumption.
Methods
Use of standardized 24-h sodium excretion estimates for adults from the international INTERSALT (1985-87) and INTERMAP (1996-99) studies, and recent dietary and urinary sodium data from observational or interventional studies-identified by a comprehensive search of peer-reviewed and 'grey' literature-presented separately for adults and children. Review of methods for the estimation of sodium intake/ excretion. Main food sources of sodium are presented for several Asian, European and Northern American countries, including previously unpublished INTERMAP data.
Results
Sodium intakes around the world are well in excess of physiological need (i.e. 10-20 mmol/day). Most adult populations have mean sodium intakes 4100 mmol/day, and for many (particularly the Asian countries) mean intakes are 4200 mmol/day. Possible exceptions include estimates from Cameroon, Ghana, Samoa, Spain, Taiwan, Tanzania, Uganda and Venezuela, though methodologies were sub-optimal and samples were not nationally representative. Sodium intakes were commonly 4100 mmol/day in children over 5 years old, and increased with age. In European and Northern American countries, sodium intake is dominated by sodium added in manufactured foods ($75% of intake). Cereals and baked goods were the single largest contributor to dietary sodium intake in UK and US adults. In Japan and China, salt added at home (in cooking and at the table) and soy sauce were the largest sources.
Conclusions Unfavourably high sodium intakes remain prevalent around the world. Sources of dietary sodium vary largely worldwide. If policies
Introduction
High levels of dietary sodium (consumed as common salt, sodium chloride) are associated with raised blood pressure (BP) and adverse cardiovascular health. 1 Animal experiments, epidemiological studies and clinical trials provide compelling evidence for a detrimental effect of sodium intake on BP among both hypertensive and normotensive individuals. [2] [3] [4] [5] [6] [7] [8] In addition to its effects on BP, excess dietary sodium consumption has been associated directly with coronary heart disease (CHD), 9 ,10 stroke 11 and non-cardiovascular diseases. 12 Sodium intakes of different populations around the world were first brought to the attention of the research community by publication of Louis Dahl's famous graph in 1960, showing a positive linear relationship between prevalence of hypertension and mean sodium intake across five populations. 13 He noted that daily intakes of sodium varied considerably across population groups from 68 mmol/day among Alaskan Eskimos to 462 mmol/day in Akita prefecture, northeast Japan. American men had intermediate intakes averaging 171 mmol/day. He also noted a strong north-south trend in death rates from stroke in Japan, which coincided with differences in sodium intake ranging from 239 mmol/day in the south to 462 mmol/day in the northeast. The extremely high sodium intakes in the northeast reflected the dietary practice of eating rice with miso soup and pickles, and the use of soy sauce as seasoning. 14 Dahl's observations on five populations were expanded by other authors. 15 , 16 Gleiberman 15 provided estimates of sodium intakes in 27 populations around the world, including both measured data and her own estimates. Froment et al. 16 used published data based mainly on 24-h urinary sodium excretion to compare sodium intakes from 28 populations. Reported salt intake varied from 1 mmol/day among the Yanomamo Indians of Brazil to 385 mmol/day in Korea and the Bahamas. [17] [18] [19] Nine isolated populations had salt intakes of <35 mmol/day. Subsequently, the INTER-SALT Study provided standardized estimates of sodium intakes from 52 population samples in 32 countries based on data from 24-h urinary collections. 8, 20 Despite the wealth of evidence for unfavourable effects of salt consumption on BP and cardiovascular health, public health efforts to decrease sodium consumption have been limited to a few countries. [21] [22] [23] [24] Individuals are often unaware of the detrimental effect of salt on health 25 and in developed countries, the majority of salt consumed is hidden in processed foods. 26, 27 The aims of the present report are: (i) to present a comprehensive overview of salt intakes around the world in both adults and children; (ii) estimate contemporary intake levels; and thus (iii) provide the basis for public health initiatives to reduce sodium intakes and the related burden of cardiovascular and other diseases.
Methods
Sodium intake estimates include the extensive standardized population data on 24-h urinary sodium excretion from the INTERSALT Study, 28 and on sodium intakes and 24-h urinary sodium excretion from the subsequent International Study of Macro-and Micro-Nutrients and Blood Pressure (INTERMAP). 29 INTERSALT collected standardized data on 24-h urinary excretion of sodium among 10 079 men and women aged 20-59 years from 52 population samples in 32 countries-by far the most extensive set of standardized data on 24-h urinary sodium excretion patterns around the world. 8, 20 Data collection took place between 1985 and 1987. To guard against underand over-collection, both start and end times of the urine collections were supervised by clinic staff. Urine collections were rejected if the participant answered that 'more than a few drops' were missing from the collection, if urinary volumes were <250 ml, or if the timing of the collection fell outside the range 20-28 h. Eight percent of the study sample collected a second 24-h urinary specimen 3-6 weeks later to estimate within-individual variability of sodium excretion.
INTERMAP included measurements of dietary sodium intake and urinary sodium excretion from men and women, aged 40-59 years, from 17 population samples in Japan (four samples), People's Republic of China (PRC, three samples), UK (two samples) and USA (eight samples). 29 Data collection took place between 1996 and 1999. Each participant had two study visits on consecutive days, with two additional study visits on consecutive days 3-6 weeks later. Measurements included dietary intake based on four multiple-pass 24-h dietary recalls (one at each study visit). 29, 30 All foods and beverages consumed in the previous 24-h, including dietary supplements, were recorded. Two timed 24-h urine samples, started at the research centre (on the first and third study visits) and completed the next day, were obtained from each participant using the methods developed for INTERSALT. 31 Quality control was extensive, with local, national and international checks on the completeness and integrity of non-dietary and dietary information. 29, 30 Individuals were excluded if (inter alia) diet data were considered unreliable, energy intake from any 24-h dietary recall was <2100 kJ/day or was 421 000 kJ/day for women or 433 600 kJ/day for men, or if two complete urine samples were not obtained. We augment INTERSALT and INTERMAP data with reference here to the historical literature on sodium intakes and BP [13] [14] [15] [16] 32 and with data from peerreviewed and 'grey' literature from 1988 to the present. Estimates of sodium intake in children and young adults were obtained from a literature search (see below), and from key reviews by Lambert et al. 33 and Simons-Morton and Obarzanek. 34 These summarize the available data on children's intakes from national surveys and observational studies of sodium intake and BP, respectively.
Search strategy
We carried out a search of the peer-reviewed literature on survey methods, sources of sodium in the diet and dietary surveys of sodium intake that have been published from 1988 onwards. Papers potentially to be included in our report were identified by: (i) a comprehensive keyword search of Medline and Thompson ISI Web of Science databases (keywords listed in Table S1 (Supplementary data are available at Int J Epidemiol online) (ii) a Web of Science cited reference search identifying papers that have cited the INTERSALT Study; (iii) examination of resulting reference lists; and (iv) authors' own knowledge and contacts. The search was essentially confined to the English literature, though non-English-language papers were included if identified by English keywords. NonEnglish-language grey literature was also considered.
Abstracts were reviewed and deemed 'not relevant', 'of potential interest' or 'of definite interest'. Those deemed 'not relevant' were rejected on the grounds that they did not appear to include data on sodium intake; efforts were made to obtain full copies of the remaining publications for review. Inclusion criteria were: (i) community-based study; (ii) observational design, or interventional design with baseline data; and (iii) mean dietary sodium intake or urinary excretion rate (amount/time) reported. Nationally representative data were included where available. Where more than one method was used to measure sodium we report only one, in the following order of preference: (a) 24-h urine collection; (b) duplicate food portion, multi-day weighed dietary record or 24-h dietary recall; and (c) overnight or <24-h urine collection with urine volume reported. Data on sodium concentration or sodium/creatinine ratio were excluded, as absolute excretion rates could not be calculated.
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Units Sodium intake is usually reported as either mass or millimolar amounts of sodium, or as mass of sodium chloride (salt). Here we refer mainly to dietary sodium and not to dietary salt (1 g sodium chloride ¼ 17.1 mmol sodium). For ease of comparison all dietary and urinary estimates were converted to millimolar sodium per day (1 mmol sodium ¼ 23 mg). Wherever possible, given estimates of variability were converted to standard deviations based on approximate normality of distributions.
The measurement of dietary sodium intake As noted, the studies included in this review use different methods to estimate sodium intake, falling into two broad categories: (i) estimates based on urinary sodium excretion; and (ii) estimates based on dietary survey-each with its own strengths and limitations.
Estimates based on urinary sodium excretion Because of the problems of underestimation of sodium intakes based on dietary surveys in most studies, 24-h urinary sodium excretion has become the preferred method of obtaining data on sodium intakes in population surveys. [40] [41] [42] A 24-hour period is necessary to capture the marked diurnal variation in sodium, chloride and water excretion. Electrolyte excretion in healthy individuals reaches a maximum at or before midday, and a minimum at night towards the end of sleep. 43 The 24-h urinary excretion method takes no account of electrolyte loss other than via the kidney, and therefore will tend to underestimate true intake. For example, among 28 adults average urinary excretion of sodium from seven consecutive 24-h urine collections was 86% of that estimated from chemical analysis of duplicate diets, collected over the same 7-day period. 44 Losses of sodium in the faeces are small; 45, 46 losses through sweat are minimal in temperate climates but can be considerable in certain conditions. 47 Unlike most dietary methods, the 24-h urine collection is not prone to reporting biases; however: (i) participant burden is high and therefore rates of attrition may be high; (ii) the collection must be complete, or near-complete, otherwise the excretion estimate will be biased; (iii) there is no absolute check on completeness [though the sodium/creatinine ratio and para-aminobenzoic acid (PABA) marker have been used-the latter mainly in validation studies]; [48] [49] [50] [51] and (iv) the collection must be accurately timed to avoid over-as well as under-collection and so that minor deviations from a 24-h collection period can be corrected. Data from studies with standardized methods, such as INTERSALT, INTERMAP and national surveys, including the UK Diet and Nutrition Survey, demonstrate that sodium excretion estimates are reproducible at population level, though there is well-known marked intra-individual variability (reflecting day-to-day variation in a person's sodium intake) at individual level. 52 Overnight urine collections are a low-burden alternative to 24-h collection as fewer voidings are required, and the participant does not have to continue the collection during daily activities. As a result, a higher rate of compliance is likely in large epidemiological surveys. 53 The collection begins once the participant has voided before bed (urine is discarded), and the time is recorded. All urine voided during the night, and the first void in the morning upon rising, constitute the overnight collection. Sodium excretion is calculated and corrected to an 8-h base. 54 Despite these advantages in terms of participant burden and compliance, overnight urine collections may be biased because of the marked diurnal variation in sodium excretion. 43 This varies between individuals depending on factors including sodium intake, gender and race, and in hypertensive individuals, usual diurnal pattern may be reversed, with a greater proportion of sodium load being excreted at night. [54] [55] [56] [57] Estimates based on dietary survey Foods consumed by an individual over a set period are recorded and these data are converted into nutrient intakes via standardized food tables. This approach is vulnerable to reporting errors, inaccurate or incomplete food composition tables, coding errors and sampling bias. 40 Specific problems for estimating sodium intake include: quantifying accurately the amount of sodium chloride added during cooking (including at restaurants) and at the table; variation in the proportion of salt added during cooking that is retained by the food (i.e. salt left behind on the plate); and variation in the sodium content of manufactured foods and in the sodium concentration of local water supplies. 26, 40 The sodium content of processed and restaurant foods is especially important, as these contribute three-quarters or more of the sodium intake of a typical western diet. 26, 27 As a consequence of the above, sodium intake estimates based on the food diary, weighed records, food-frequency questionnaire or 24-h dietary recall tend to underestimate sodium intakes as compared with intakes estimated from duplicate diets or 24-h urine collections. 49, [58] [59] [60] [61] A notable exception is the INTERMAP study, where similar estimates of sodium intake were obtained from the average of four 24-h dietary recalls and two 24-h urine collections for participants in Japan, UK and USA (but not PRC, where 24-h dietary recall estimates were lower than urinary estimates). 29 
Results

INTERSALT study
Among the 52 population samples included in INTERSALT, lowest mean values of sodium excretion were found among the Yanomamo Indians of Brazil: 0.8 mmol/day in men and 1.0 mmol/day in women (see Appendix Tables in J Hum Hypertens INTERSALT Special Issue). 28 Three other remote population groups had mean 24-h urinary sodium excretion of $50 mmol/day or below: Xingu Indians of Brazil, Papua New Guinea Highlanders and the Luo in rural Kenya. Highest mean urinary sodium excretion was recorded in Tianjin, PRC: 259 mmol/day in men and 233 mmol/day in women. Urinary sodium excretion in Nanning in southern China was lower than in the other two Chinese samples: 177 mmol/day in men and 161 mmol/day in women. The highest mean urinary sodium excretion in Japan was found in Toyama: 224 mmol/day in men and 201 mmol/day in women. Mean values 4200 mmol/day in men were also found in Canada, Columbia, Hungary, Ladakh (India), Bassiano (Italy), Poland, Portugal and South Korea. Men had higher values of urinary sodium excretion than women: modal value was 150-199 mmol/day for men and 100-149 mmol/day for women.
INTERMAP study
Country-and gender-specific mean urinary sodium excretion data for INTERMAP participants are shown in Table 1 ; detailed tables of mean urinary excretion and dietary intake by age and population sample are available in J Hum Hypertens INTERMAP Special Issue. 29 As in INTERSALT, the highest mean values of urinary sodium excretion were found in PRC, ranging up to 299 mmol/day in men and 253 mmol/ day in women in the Beijing sample, northern China. Again, mean urinary sodium excretion in southern China (Guangxi) was much lower: 150 mmol/day in men and 128 mmol/day in women. In the USA, mean 24-h urinary sodium excretion for the eight population samples were all in the range 180-190 mmol/day for men and $130-150 mmol/day for women. For the four Japanese samples, mean 24-h urinary sodium excretion was in the range of 195-220 mmol/day in men and $160-200 mmol/day in women. Average 24-h urinary excretion values for sodium in the two UK samples were 161 mmol/day in men and 127 mmol/day in women. Figure S1 (Supplementary data are available at Int J Epidemiol online) shows the within-population sample distributions of 24-h urinary sodium excretion for men and women among each of the four countries in INTERMAP (with north and south China displayed separately). The vast majority of people in each of the countries had urinary sodium excretion of 4100 mmol/day, and few had values <70 mmol/day. Note that because of the large day-to-day variability in urinary sodium excretion, especially among the western countries, the standard deviation of urinary sodium is inflated so that even fewer people had 'true' (average, long-term) urinary sodium excretion below these values.
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Other studies published since 1988 Table 1 lists studies published since 1988, giving data on sodium intake or urinary excretion from different countries around the world. It includes 28 reports from 25 countries on six continents. Intakes of <100 mmol/ day were reported in American and Western Samoa, 63 Cameroon, 64 Ghana, 65 Spain, 66 Taiwan, 67 Tanzania and Uganda 68 and Venezuela, 69 but these reports were based on a variety of methods including dietary recall, unspecified questionnaire and duplicate diets, and only two relied on 24-h urine collections 64, 65 -the validity of the other estimates is therefore open to question. Studies in PRC gave sodium intake estimates ranging from 174 mmol/day for men and women from an ethnic Uygur population 70 to 254 mmol/day in men from urban Tianjin. 71 Across all countries, in all studies with gender-specific data, mean sodium intakes in men were higher than in women, largely reflecting differences in total food consumption.
Time trends
As a result of public health campaigns in Japan to lower sodium intake, 21 the very high sodium intakes recorded in northern Japan in the 1950s and early 1960s were not observed in the INTERSALT 8 and INTERMAP studies, nor other recent surveys (Table 1) . Data from the Japanese National Nutrition Survey show a fall in mean daily sodium intake from 248 mmol/day in 1973 to 200 mmol/day in 1987. Since 1987 sodium intakes in Japan appear to have levelled off or even risen, though changes in survey technique and in total energy intake complicate interpretation of the later data. 72 Prospective INTERSALT data are consistent with the levelling off observed in the National Nutrition Survey in Japan: among INTERSALT participants examined in 1985 and followed up 8 years later in 1993, sodium excretion was hardly changed, except in Toyama, where a small decrease was noted (significant only in women aged 20-39 years). 73 In Belgium, where the amount of sodium in bread was reduced from the mid-1960s to the early 1980s, 22 mean daily sodium excretion has declined over the same period: from 265 to 188 mmol/day in men ages 565 years, and from 208 to 160 mmol/day in women ages 560 years. 74 In Finland-subject to a concerted public health effort to reduce cardiovascular disease (CVD) risk-marked reductions in sodium excretion were documented from 1979 to 2002: annual decrease in men of 2.4 mmol/day, in women 1.9 mmol/day (both P < 0.001).
In the UK, there was a small increase in mean 24-h urinary sodium excretion between national surveys conducted in 1986 and 2000 (from 173 to 187 mmol/ day in men, P < 0.05; from 132 to 138 mmol/day in women, P non-significant); 75 while nationally representative data collected in 2005 indicate a reduction of sodium intakes in both men and women to 166 and 131 mmol/day, respectively. 76 In the USA, the NHANES national surveys reported successively higher sodium intakes in consecutive surveys from 1971 to 1994, while the Continuing Survey of Food Intakes by Individuals (CSFII) reported unchanged or higher sodium intakes from 1985 to 1996. It is not clear to what extent these increases might reflect methodological changes in the surveys. 77 Four market-research panel surveys of USA adults conducted between 1980 and 1992, based on 14-day food diaries, recorded little change in mean sodium intake. 25 
Sodium intakes in children and adolescents
Fewer data are available on sodium intake in children and young people than in adults, and these are mainly limited to the developed nations of Europe and North America. 33, 34 We focus here on observational and interventional studies identified by systematic literature review, and on recent reviews of observational studies of diet and BP in children 34 and of dietary surveys among European children, 33 comprising in total 41 reports from 20 countries on four continents (Table 2) .
Highest mean dietary sodium intake was reported for Danish boys (14-19 years), mean intake 191 mmol/ day, 78 and Chinese boys and girls (12-16 years) from rural Shanxi, mean intake 174.4 mmol/day. 79 Dietary intake was 4140 mmol/day among boys from Belgium, Hungary, Netherlands, Spain, USA [80] [81] [82] [83] [84] and black boys and girls from Chicago and Tennessee, USA. 84, 85 Among children 45 years old, sodium intake was consistently <100 mmol/day, ranging from 72 mmol/ day in British children aged 4 months 86 to 88.9 mmol/ day in American children aged 3-5 years. 87 Intakes <100 mmol/day were also reported in some older children, including boys aged 8-9 years from Belgium, Bulgaria, Finland, Netherlands and Sweden; 81 Polish boys (but not girls) aged 9-11 years; 88 Dutch boys and girls aged 15 years; 89 Greek girls aged 13-14 years; 90 Swedish girls aged 14-17 years; 91, 92 and American girls aged 11-19 years. 93, 94 When interpreting these apparently favourable intakes, the potential for underestimation of sodium intake by both dietary and urinary survey methods-particularly problematic in children-needs to be considered.
Where comparable data were available, sodium intake tended to be higher among boys than girls by $20 mmol/day on average. Reports from Italy and Poland were exceptions: mean intakes were higher among girls than boys by $4 and 30 mmol/day, respectively. 88, 95 Mean sodium intake appeared to increase with age. Based on all dietary and urinary data included in Table 2 , regression of mean sodium on age indicated sodium intake higher by $4.3 mmol/ day per year of age. Observed trends by age and sex are likely to reflect differences in total food consumption as well as differences in food choices: the greater energy requirement in older compared with younger children, and in males compared with females, leads to greater sodium consumption, independent of food choice.
SALT INTAKES AROUND THE WORLD
Estimates from four US studies indicate that black children consume and excrete more sodium than their white peers. 84, 85, 96, 97 Among these studies, mean sodium intake was $15 mmol/day higher in black than white children. One study, however, found no significant differences between black, white and Hispanic children aged 8-14, based on 24-h recalls collected prospectively in school grades 3, 5 and 7. 98 Food sources of sodium Adults In European and Northern American diets, an estimated 75% of sodium intake comes from processed or restaurant-prepared foods; 10-12% occurs naturally in foods; and a similar proportion is from discretionary use at home or at the table. 26, 27 Table 3 lists the differences in salt content between processed and unprocessed varieties for selected common foods; tinned salmon, for example, contains five times the sodium content of fresh steamed salmon, while smoked salmon contains 16 times as much. The point is further illustrated in Figure 1 , which presents home-cooked and ready-meal versions of two popular dishes, along with their respective sodium content. According to UK National Food Survey data collected in 2000, cereal products (including bread, other baked goods and breakfast cereals) accounted for the greatest proportion (38%) of household sodium intake. The second largest source (21%) was meat products (including processed meats such as ham, bacon, etc.), though salt added at the table or consumed away from home was not measured. 99 Data from the USA CSFII show a similar pattern: cereals and baked goods providing 416% sodium; meat products 413%. Estimates did not include salt from disaggregated multi-component foods, or certain meat products including hot dogs and bacon-both high sodium foods. 100 A different picture with regard to dietary sources of sodium is apparent for some Asian countries. In PRC and Japan, the greatest proportion of dietary sodium comes from salt added during cooking and sauces, including soy sauce and (in Japan) miso. In the Chinese Health and Nutrition Survey 2002, 72% of sodium was from salt added during cooking and 8% from soy sauce (Table 4) . 101 Unpublished INTERMAP data reflect closely these survey data for PRC: main sources were salt added in home cooking or at the table (76%) and soy sauce (6.4%); in Japan main sources were soy sauce (20%), salted vegetables and fruits (9.8%), miso soup (9.7%), fresh and salted fish (9.5%) and salt added in restaurants, fast food and at home (9.5%). 102 Children Data on food sources of sodium are limited. In UK children and adolescents aged 4-18 years, surveyed for the UK Diet and Nutrition Survey 1992, major sources of sodium reflect those for adults: cereals contribute 38-40%, meat products 20-24%. Canned in brine, drained 13.9
Sodium: 1 mmol ¼ 23 mg.
Among US girls who reported that they ate fast food at least four times a week, sodium intake was higher than among girls who ate fast food less than once a week (mean 140.7 vs 134.1 mmol/day, P < 0.001).
Discussion
Sodium intakes of different populations around the world vary markedly. The report of a joint WHO/FAO Expert Consultation on 'Diet, Nutrition and the Prevention of Chronic Diseases' recommends that sodium intake of adults should be <85 mmol/day (2 g/d). 104 In the vast majority of populations, salt intake is high and well above recommended daily intakes. High intakes, which tend to increase with age, are also reported among children and young adults. There is strong and consistent evidence from animal studies, clinical trials and epidemiological data both within and across populations implicating high salt intake as an important risk factor for high BP among both hypertensive and normotensive individuals; [2] [3] [4] [5] [6] [7] [8] high salt intake is also associated with increased risk of future CHD and stroke. [9] [10] [11] [12] Nonetheless, most adult populations have mean sodium intakes well in excess of 100 mmol/day (2.30 g/d), and in many (especially the Asian countries) in excess of 200 mmol/day (4.60 g/day)-three times the current US guideline amount for middle-aged and older adults (65 mmol/day, 1.5 g/day). 105 Salt has historically been used as a method of food preservation; however, with the introduction in the 20th century of the modern refrigerator in many countries, this need has been reduced. While extremely high intakes reported in the late 1950s and the early 1960s in some countries, notably northern Japan, are no longer apparent, there is evidence to suggest that in some countries sodium intake may be on the rise. 73 At the same time, few countries have policies for targeted reductions in salt intake.
There are differences between developed and developing countries with regard to dietary sources of salt. In European and Northern American diets, a large proportion of the sodium ingested (as high as 75% in USA and UK) is added (as sodium chloride) in food manufacture and foods eaten away from the home. 26, 27 Therefore, sodium is often 'hidden' in foods and individuals are unaware of the amount of salt they consume. Personal efforts to reduce salt intake may be hampered by the large quantities of salt found in processed foods: unpublished INTERMAP data show that for individuals who made a conscious effort to reduce salt intake compared to others, sodium excretion was greatly reduced only among the rural PRC samples (by 55.9 mmol/day, P < 0.05); smaller decreases were observed for Japanese and Americans (18.9 and 13.6 mmol/day, respectively, both P < 0.05); no difference was seen for UK participants (Okuda, N., personal communication). Therefore, public health initiatives to limit salt consumption can only be effective in tandem with government/industry initiatives to reduce the salt content of processed foods. 106, 107 In Finland, which has been subject to a comprehensive public health campaign in collaboration with the food industry to reduce CVD, marked reductions in salt intake were documented over a 20-year period, which coincided with a decrease of $60% in both CHD and stroke mortality. 24, 108 Since 2004 the UK Food Standards Agency has addressed sodium reduction concomitantly on two fronts: a media campaign (originally featuring on a hapless cartoon slug named 'Sid') to increase public awareness; 109 and voluntary salt reduction targets for 85 categories of processed foods for the food industry. As a result, major retailers, manufacturers, caterers and trade associations are reporting reductions in the sodium content of a wide variety of processed foods; 110 and recent population survey data indicate that UK sodium intakes are falling. 76 Similar public health approaches are needed in other developed countries to limit the amount of salt consumed and consequently decrease the burden of cardiovascular morbidity and mortality worldwide. Research has shown that lower sodium concentration in foods can be readily achieved; one-quarter reduction in the sodium content of sliced white bread can be delivered largely unnoticed in the population. 111 In 2000, $7.1 million deaths worldwide were attributed to non-optimal BP. 112, 113 Lowering the salt intake of individuals around the world is expected to shift the population distribution of BP towards more optimal levels, thus preventing thousands of deaths from CVD and stroke, and reducing the burden on overstretched health services. In the UK, for example, it was estimated that a population-wide reduction in sodium intake of 100 mmol/day would lead to mean systolic and diastolic BP falls of 5.0 and 2.8 mm Hg, preventing nearly 22 000 deaths from CHD and 15 000 deaths from stroke. 114 Sodium reduction is one of the easiest to implement, cost-effective and efficient ways to reduce the global burden of CVD and thus should not be overlooked. 115 A different picture with regard to dietary sources of sodium is apparent in some developing countries, where sodium in the diet comes mainly from salt added during cooking and from sauces (e.g. soy sauce in China). These countries are amid an epidemiological transition with increasing rates of chronic diseases including hypertension and CVD. 116, 117 There is therefore the opportunity for timely communitybased, context-specific initiatives to limit the amount of salt added to food by individuals. 36 It is also essential, given the increasing westernization of these cultures, to encourage low levels of salt content in processed foods, which are likely to become increasingly available in the developing world. Such initiatives are needed to tackle the forecasted epidemic of CVD in developing countries.
Data on sodium intakes of children and young people are limited. Data presented here show high intakes even at young ages and a trend of sodium intake to increase with age. Higher intake in infancy has been linked with higher BP later in life. 86, 89 Modest reductions in salt intake in childhood could help stem the rise in BP observed with age and prevent future CVD events. 8 Salt intake has recently been proposed as a major determinant of sugarsweetened soft-drink consumption in children, 118 which in turn has been related to childhood obesity-an independent risk factor for high BP and CVD. 119 Further studies are needed to provide contemporaneous, valid information on sodium intake in young populations around the world, as current data have limited validity and comparability.
Detection and treatment of hypertension is a major component of cardiovascular risk reduction. However, the underlying causes of hypertension, such as poor diet, are often left 'untreated'. Patients with drugtreated hypertension are at higher risk of CVD than individuals with normal BP. 120, 121 Similarly, amongst drug-treated hypertensives, those with unhealthy lifestyle are at a higher risk of CVD than those with healthy lifestyle. 120, 121 There is also evidence that SALT INTAKES AROUND THE WORLD reduced salt intake in treated individuals may reduce the number and dose of drugs or obviate the need for treatment. [122] [123] [124] Our review shows that in the vast majority of populations salt intake is well above the recommended levels. Public health initiatives, in tandem with efforts by the food industry, are urgently needed to lower salt consumption and consequently lower CVD burden and increase life expectancy. Such public health approaches can be simple, low-cost and effective.
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